No crystal structures are yet available for homologues of a predicted acetamidase/formamidase (Amds/Fmds) from the archaeon Thermoanaerobacter tengcongensis. The Amds/Fmds gene was cloned and expressed as a soluble protein in Escherichia coli. Native Amds/Fmds and its SeMetsubstituted form were puri®ed and crystallized by vapour diffusion in hanging drops at 296 K. The native crystals, which were grown in PEG 8000, belong to the monoclinic space group P2 1 , with unit-cell parameters a = 41.23 (3), b = 152.88 (6), c = 100.26 (7) A Ê , = 99.49 (3)
Introduction
Structural genomics aims towards determining a set of protein structures that will represent all domain folds present in the biosphere (Heinemann et al., 2000) . How to choose representative proteins for three-dimensional structure determination is an important issue in this research ®eld. A convenient route towards fast structure-determination targets proteins from hyperthermophilic bacteria or archaea, because they can be easily puri®ed from recombinant Escherichia coli cells and lend themselves especially to crystallization or NMR structure determination (Heinemann et al., 2000) .
In our group, genes from the thermophilic archaeon Thermoanaerobacter tengcongensis strain MB4T (Xue et al., 2001 ) have been chosen for study. T. tengcongensis, which is native to China, was collected from the thermal spring at Tengchong (Yunnan, China). The complete sequence of its genome has been obtained (Genbank accession No. AE008691; Bao et al., 2002) . Several proteins from T. tengcongensis have been studied structurally and biochemically, such as thermostable hypoxanthine-guanine phosphoribosyltransferase You et al., 2003) , esterase (Zhang et al., 2003) , multisubunit membrane-bound [NiFe] hydrogenase and NADH-dependent Fe-only hydrogenase (Soboh et al., 2004) .
The predicted acetamidase/formamidase (Amds/Fmds) from T. tengcongensis contains 299 amino-acid residues, including eight methionines, and has a molecular weight of 31 880 Da. Its gene (Gene code No. TTE1919) is one of 20 genes from the genome of T. tengcongensis that were chosen for expression and structure determination by bioinformatics methods. Our criterion for targets of interest was that the proteins be likely to exhibit a novel protein fold and therefore add to the international structural genomics initiative. A BLASTP search (protein±protein BLAST; Altschul et al., 1997) comparing the Amds/Fmds sequence with proteins of known structure revealed no strong matches; the longest aligned subsequence, between Amds/Fmds and 1sfo, contains 60 residues, of which 18 (30%) are identical. Therefore, we concluded that no crystal structures of Amds/Fmds homologues are currently available.
In addition to the predicted biological functions of targeted proteins, homology to human proteins was a criterion for selection. A TBLASTN search (translated BLAST; Altschul et al., 1997) against the est_human database predicted Amds/Fmds to be homologous to the human proteins derived from the following GenBank sequences: BQ939495, BM543991, D80153, D59772, AI469114 and BI762629.
In this paper, we describe the crystallization and preliminary X-ray diffraction analysis of Amds/Fmds from T. tengcongensis.
Expression and purification
The predicted Amds/Fmds was cloned and expressed as a soluble protein in Escherichia coli strain Rosetta (DE3) with a 20-residue His tag at its N-terminus. The SeMet-substituted protein was expressed in the methionine-auxotrophic strain B834 (DE3). After cell lysis, the native protein was puri®ed by Ni±NTA His-binding af®nity chromatography followed by gel ®ltration on a Sephacryl S-200 column in 50 mM Tris±HCl pH 7.6, 130 mM NaCl and 18 mM -mercaptoethanol. The puri®cation of the SeMet-substituted protein followed the same procedure and conditions, but with 20 mM DTT as antioxidant instead of -mercaptoethanol, plus 0.2 mM EDTA as a chelator to complex metal ions that might assist oxidation (Doublie Â, 1997) . The purity of the two recombinant proteins was characterized by SDS±PAGE.
Crystallization of native and SeMet-substituted Amds/Fmds
The crystallization of the predicted native Amds/Fmds and its SeMetsubstituted form were carried out using the hanging-drop vapourdiffusion method. The initial crystallization screening for the native protein used the Crystal Screen 1 kit (Hampton Research). 1 ml protein solution (10 mg ml
À1
) containing 50 mM Tris±HCl pH 7.6 with 130 mM NaCl and 12 mM -mercaptoethanol was mixed with an equal volume of reservoir solution and equilibrated against 0.5 ml reservoir solution at 296 K. Rod-shaped microcrystals were obtained with a reservoir solution containing 0.2 M calcium acetate, 0.1 M sodium cacodylate and 18%(w/v) PEG 8000 pH 6.5. After further improvement, maximum dimensions of 0.6 Â 0.5 Â 0.08 mm were obtained in 3 d at pH 6.2. A crystal with dimensions of 0.3 Â 0.3 Â 0.1 mm is shown in Fig. 1 .
The SeMet-substituted protein did not crystallize well using the same condition as for the native protein. The SeMet protein was concentrated to 7.5 mg ml À1 in 50 mM Tris±HCl, 130 mM NaCl, 20 mM DTT and 0.2 mM EDTA. Using sodium acetate instead of sodium cacodylate and 5 mM TCEP (Sigma, Product No. C4706) as an antioxidant in the reservoir solution, thin plate-shaped and needle-shaped crystals were obtained at pH 5.5±6.0. Single crystals with maximum dimensions of 0.6 Â 0.3 Â 0.02 mm were obtained in hanging drops in 3 d using 18%(w/v) PEG 8000, 0.2 M calcium acetate and 0.1 M sodium acetate pH 5.8 (Fig. 2) .
Data collection and processing
Owing to the presence of 18%(w/v) PEG 8000, which functions as a cryoprotectant, using the precipitant solution worked well when cryocooling the crystals for data collection. The native and SeMet crystals were directly mounted in nylon CryoLoops (Hampton Research) and¯ash-frozen in liquid nitrogen and were then placed into a nitrogen stream at 100 K. Data were collected at beamline BL6A of the Photon Factory at the High Energy Acceleration Research Organization, Tsukuba, Japan with an ADSC Quantum 4R CCD camera (Watanabe et al., 1995) . Image data were processed with Crystal of SeMet-substituted Amds/Fmds frozen in a nylon cryoloop mounted on a goniometer in a nitrogen stream at 100 K. the HKL2000 suite (Otwinowski & Minor, 1997) . Diffraction data statistics are summarized in Table 1 for the native Amds/Fmds protein and in Table 2 for its SeMet-substituted form.
The space group of the native crystal was determined to be monoclinic P2 1 . Assuming the presence of two dimers, one tetramer or four monomers of Amds/Fmds in the asymmetric unit, the value of the Matthews constant V M (Matthews, 1968) 
is 2.44 A Ê 3 Da

À1
, corresponding to a solvent content of 50%, both of which are within the normal values for protein crystals.
The space group of the SeMet-substituted crystal also proved to be P2 1 , but with different unit-cell parameters. Assuming the presence of four dimers, two tetramers, one octamer or eight monomers of the protein in the asymmetric unit, the value of the Matthews constant V M is 2.41 A Ê 3 Da À1 , corresponding to a solvent content of 49%. As the 299-residue sequence of the predicted Amds/Fmds contains eight methionines, there are 64 Se sites in the asymmetric unit of the SeMet crystal. The Se sites were determined with SHELXD (Schneider & Sheldrick, 2002) . The 64 Se sites appear to be grouped into four clusters, consistent with the presence of four subunits in the asymmetric unit. Analysis of the self-rotation function shows two main peaks for the native crystal and four peaks for the SeMet crystal, suggesting that there are two dimers in the asymmetric unit of the native crystal and four dimers in the asymmetric unit of the SeMet crystal. Further model building and structure re®nement are currently in progress. 
